a2 United States Patent

Lang et al.

US009636229B2

10) Patent No.: US 9,636,229 B2
45) Date of Patent: May 2, 2017

(54) SOLID FREEFORM FABRICATION OF
IMPLANT COMPONENTS

(71) Applicant: CONFORMIS, INC., Bedford, MA
(US)

(72) Inventors: Philipp Lang, Lexington, MA (US);
John Slamin, Wrentham, MA (US)

(73) Assignee: ConforMIS, Inc., Bedford, MA (US)

(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21) Appl. No.: 14/033,095

(22) Filed: Sep. 20, 2013

(65) Prior Publication Data
US 2014/0172111 Al Jun. 19, 2014

Related U.S. Application Data

(60) Provisional application No. 61/703,768, filed on Sep.
20, 2012, provisional application No. 61/801,992,
filed on Mar. 15, 2013.

(51) Int. CL
AGIF 2/38 (2006.01)
A6IB 17/17 (2006.01)
AG61B 34/10 (2016.01)
AGIF 2/46 (2006.01)
AG6IF 2/30 (2006.01)
AGIF 2/44 (2006.01)
(52) US.CL
CPC ... AGIF 2/389 (2013.01); AG61B 17/1764

(2013.01); A61B 2034/102 (2016.02); A61F
2/461 (2013.01); A61F 2002/30561 (2013.01);
A61F 2002/30878 (2013.01); A61F
2002/30962 (2013.01); A61F 2002/30985
(2013.01); A61F 2002/4495 (2013.01); A61F
2002/4619 (2013.01); Y10T 29/49 (2015.01)

150
N

(58) Field of Classification Search

CPC .. AG1F 2/389; A61F 2002/4495; A61F 2/461;
AG61F 2002/30985; A61F 2002/30561;
AG61F 2002/30878; AG1F 2002/30962;
AG61F 2002/4619; A61B 2019/502; A61B
17/1764; A61B 2034/102; Y10T 29/49;
B33Y 50/00
USPC oot 700/98, 118-120

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

4,673,409 A 6/1987 Van Kampen ...... ... 623/23
5,067,964 A 11/1991 Richmond et al. . ... 623/18
5,246,530 A 9/1993 Bugle et al. ... 156/643
(Continued)
FOREIGN PATENT DOCUMENTS
DE 3933459 4/1991 v AG61F 2/00
DE 44 34 539 4/1996 ..o AG6IF 2/38

(Continued)

OTHER PUBLICATIONS

Petrovic et al. ; “Additive Manufacturing Solutions for Improved
Medical Implants”; Mar. 21, 2012; chapter 7; pp. 147-181.*

(Continued)

Primary Examiner — Sean Shechtman

(74) Attorney, Agent, or Firm — Sunstein Kann Murphy
& Timbers LLP

(57) ABSTRACT

Disclosed are designs, methods and systems for manufac-
turing implants, implant components, features of implant
components, and/or related tools using solid freeform fab-
rication or additive metals technologies.

8 Claims, 13 Drawing Sheets

170




